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PRINTING SYSTEM, PRINTING METHOD, AND RECORDING MEDIUM 

RELATED APPLICATION 

This application is a Divisional Application of Application 

No. 10/145,891 filed May 16, 2002. 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The present invention relates to a printing system, a 
printing method and a recording medium, and w hich are suitably 
applied to a printing system comprising multiple sets of sublimate^, 
color roll printers, for example. 
DESCRIPTION OF THE RELATED ART 

In a sublimate color printer, a thermal head is pressed onto 
the platen via an ink ribbon and print paper, and by heat 
transferring the heat molten or sublimate ink applied to the ink 
ribbon on the print paper per one line using the thermal head 
based on the a p rint signal to be given from outside, images based 
on the print signal can be printed on the print paper. 

In the case of printing a large quantity of images, by using 
the a plural number of sublimate color printers and operating 
these concurrently, images can be printed in a minimum amount of 
time . 

At this point, the time required to finish printing all 
images to be printed is as follows: 
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t=:^ (1) 

P 

Where the total number of prints to bc is n; the number of 
sublimate color printers to bo is p; the time required for the 
sublimate color 

printer to print a copy of an image to bc is t-; — ; and , A nd the 
time can not be ohortcnod shorter than t. 

On the other hand, as the digital camera comes into wide use, 
the digital printing service is offered widely;— And and, a 
printing system capable of printing a vast number of images more 
rapidly is desired in the p rinting shops for that offering offer 
the p rinting service. 

SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this invention is to 
provide a printing system^ and a printing method, and a recording 
medium capable of conducting printings efficiently. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed description when 
it is read in conjunction with the accompanying drawings in which 
like parts are designated by like reference numerals or characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings : 
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Fig. 1 is a brief ^ linear perspective view showing the 
external construction of a printing service device according to 
the present invention; 

Fig. 2 is a brief^ linear perspective view illustrating the 
internal construction of a printing service device; 

Fig. 3 is a block diagram illustrating the internal 
construction of a printing service device; 

Figs. 4A and 4B are brief^r^ linear plane diagrams 
illustrating an L aigc L-size ink ribbon and an 2L 3igc 2L-size ink 
ribbon; 

Figs, 5A and 5B are conceptual diagrams illustrating 
printing onto the roll paper; 

Fig. 6 is a brief linear diagram showing a media selection 
screen; 

Fig. 7 is a brief linear diagram showing a message screen; 
Fig. 8 is a brief linear diagram showing a print selection 
screen; 

Fig. 9 is a brief linear diagram showing a print setting 
screen; 

Fig. 10 is a brief linear diagram showing the construction 
of the first and the second color roll printers; 

Fig. 11 is a brief linear diagram illustrating the starting 
location of the roll paper in the first and the second color roll 
printers; 

Fig. 12 is a brief linear diagram illustrating the starting 
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location of the roll paper in the first and the second color roll 
printers; 

Fig, 13 is a brief linear diagram illustrating the printing 
operation in the first and the second color roll printers; 

Fig. 14 is a conceptual diagram illustrating the second 
print mode; 

Fig. 15 is a flow chart showing the assignment calculation 
processing procedure; 

Fig. 16 is a flow chart showing the assignment calculation 
processing procedure; 

Fig. 17 is a flow chart showing the assignment calculation 
processing procedure; 

Fig. 18 is a diagram showing the total print time according 
to various configurations; 

Fig. 19 is a brief linear diagram showing another 
embodiment ; and 

Fig. 2 0 is a diagram showing another embodiment. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

Preferred embodiments of this invention will be described 
with reference to the accompanying drawings: 

(1-) — ConotruGtion ) Construction of Printing Service Device 10 
According to the Present Invention 

In Fig. 1, reference numeral 10 generally shows a printing 
service device to be placed on the street and in the convenience 



BEST AVAILABLE COPY 



SON-2389/DIV 
RED LINE VERSION 

stores according to the embodiment of the present invention^— And 
and, the service to print images recorded on various types of 
removable media^ such as a memory card, a floppy disk and a 
recordable compact disc (CD=R)_^ in the user desired size by the 
number of prints that the user desires can be offered for pay. 

More specifically, in this printing service device 10, the a 
plural number of slots 12 {12A, 12B, 12C) corresponding 
respectively to various removable media placed on the front 
surface part of a box 11_^ and a monitor 14 on which a touch panel 
13 is attached to its display screen and an open-close free door 
15 are provided. Also_j^ a coin inserting slot 16, a money 
inserting slot 17, a coin return slot 18 and a paper discharging 
slot 19 are provided on the door 15. 

Furthermore, as shown in Figs. 2 and 3, inside of the box 11, 
various removable media drivers 20 (2 OA, 2 OB, 20C) placed 
corresponding to each slot 12 respectively, a fee charging 
processing unit 21 for conducting various kinds of processing on 
fee charging, sublimate type first and second color roll printers 
22 and 23, and a system control unit 24 for conducting the 
operation control of this printing service device 10 are stored. 

In this case, as shown in Fig. 4A, the color roll printer 23 
is equipped with an ink ribbon 26 on which yellow (Y) , magenta (M) 
and cyan (C) inks and a laminating sheet (L) , each having the a 
size corresponding to the normal printing size (hereinafter 
referred to as the L size) are applied or attached in order 
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repeatedly^ having space between in order and them, and a roll 
paper 27 having the same width as the length of the L size_j_ as 
shown in Figs. 5 A and 5B. 

Then, the first color roll printer 22, sequentially 
conducting the thermal transfer of each color ink 15Y, 15M and 15C 
of the ink ribbon 26 for the L size and a — the ohcct for laminate 
laminating sheet 25L onto the roll paper 27 based on the image 
data to be supplied from the system control unit 24, that will be 
described later, prints images based on that image data on the 
edge part of the roll paper 27^ as shown in Fig. 5A. Then, 
cutting off the edge part of the roll paper 27 at the a 
predetermined cutting position CPi, the first color roll printer 
22 can output L aigc L-size print images per one print. 

Furthermore, the second color roll printer 23 is equipped 
with an ink ribbon 2 9 (hereinafter referred to as an ink ribbon 
for the 2L oizc 2L-size ) on which inks 28Y, 28M, 28C of yellow (Y) , 
magenta (M) and cyan (C) , respectively, are applied in order 
repeatedly^ having space between corresponding feo -to the 2L oigc 
2L"Size , its width being 4 rs— twice as bigger b ig as than the L Gizo 
L~size, as shown in Fig. 4B, and the same roll paper 27 as that o# 
provided on the first color roll printer 22. 

Furthermore, the second color roll printer 3, successively 
conducting the thermal transfer of inks 28Y, 28M, 28C of ink 
ribbon for the 2L oigc 2L-size , prints an image based on that image 
data onto the edge part of the roll paper 27^ as shown in Fig. 5B. 
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Then, cutting off the edge part of the roll paper 27 at the a 
cutting position CP2/ it can output a 2L oigc 2L-size p rinted 
image per one print . 

On the other hand, the system control unit 24 is comprised 
of the a personal computer configuration having a central 
processing unit (CPU) , a read only memory (ROM) , a random access 
memory (RAM) and a hard disc device. This system control unit 24 
sequentially displays the required graphical user interface (GUI) 
screen on the monitor 14 based on the control program stored in 
the ROM or hard disc device in advance^-^ — to dand, simultaneously, 
it controls the corresponding driver 20 and the first and/or the 
second color roll printers 22, 23 based on the user input to be 
given via the control program and the touch panel 13 . 

In practice, the system control unit 24, by displaying the 
media selection screen 30_^ as shown in Fig. 6^ on the monitor 14, 
makes the user select removable media brought in by the user_^-; — 
Aft dand, then, by displaying the message screen 31^ as shown in Fig. 
lj_ on the monitor 14, the system control unit 24 urges the user to 
insert that removable media into the corresponding slot 12. 

Moreover, when the removable media is loaded on the 
corresponding driver 20 via the slot 12 to which the removable 
media corresponds, the system control unit 24 reads out all image 
data recorded on the removable media, and the thumbnail picture of 
each image based on the image data read out is displayed on the 
monitor 14_j^ such as those shown in Fig. 8^ as the print selection 
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screen 32 . 

Furthermore, when the corresponding part of touch panel 13 
is pressed and one image in the print selection screen 32 is 
selected, the system control unit 24 displays the print setting 
screen 33 for setting the desired number of prints, the printing 
direction and the print size (L size or 2L size) for images as 
shown in Fig. 9 on the monitor 14, Accordingly, by using the 
print selection screen 32 and the print setting screen 32, the 
user can select dcoircd one or multiple desired images and can set 
the desired number of prints of these images. 

With this arrangement, when the selection of images and the 
setting of the desired number of prints are all finished, the 
system control unit 24-7 — after confirming confirms that the 
corresponding amount of money has been thrown in based on the 
input money information to bo supplied from the fee-charging 
processing unit 21 informing that the amount put in by the user^— _ 
and, And applying the predetermined signal processing onto the 
image data of each image selected (hereinafter referred to as 
selected image) , it gives such image data per each selected image 
to the first and/or the second color roll printer 22, 23 with the 
print command . 

As a result, only the number of prints of each image set 
based on this image data is printed by the first and/or the second 
color roll printer 22, 23. And this print result is put out 
through the paper discharging slots of the first and/or the second 
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color roll printers 22, 22, a shooter (not shown in Fig.) placed 
inside of the door 15 (Fig. 2) of the printing service device 10 
and a paper discharging slot 19 provided on the door 15. 

With this arrangement, in this printing service device 10, 
the user can print images based on the image data stored in 
various removable media in the desired print size and the desired 
number of prints by his own operation. 

(2) Construction of the First and Second Color Printers 22, 23 
At this point, Fig. 10 shows the internal construction of 
the first color roll printer 22 of the printing service device 10. 

As is apparent from this Fig. 10, the first color roll 
printer 22 is equipped with a roll paper carrier unit 40, a ribbon 
take-up unit 41 for holding the ink ribbon 26 for the L oizQ L- 
size with the fixed tension and for rotating the take-up reel to 
take up the ink ribbon 26 for a L oizo L-size , a platen 42_ ^ and a 
line type thermal head 43, a sensor unit 44 for detecting the 
existence or non_2 existence of the roll paper 27, a roll paper 
cutting unit 46 placed on the paper discharging slot 45 in the 
first color printer 22, and a control unit 47 to control the whole 
operation of the first color roll printer 22. 

The roll paper carrier unit 40 is equipped with a pair of 
first carrier rollers 50A and SOB, a capstan roller 51_j_ and a 
pressure roller 52 and a pair of second carrier rollers 53A and 
53B which that are placed rotation free along the carrier path of 
the roll paper 27 respectively. And one One of the first carrier 
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rollers SOB, the pressure roller 52 and one of the second carrier 
rollers 53B can move freely by the driving mechanism (not shown in 
Fig.) either in the direction to touch to the corresponding other 
first carrier roller BOA, the capstan roller 51j_ or the other 
second carrier roller 52A or in the direction to depart from these. 

Furthermore, the capstan roller 51 is connected to the 
timing pulley 59 fixed to the output axis of the pulse motor 58 
sequentially through a gear 54 placed coaxial and integral with 
the capstan roller 51, a gear 55 for gearing with the gear 54, a 
timing pulley 56 formed integral with the gear 55 and a timing 
belt 57. Thus, by driving the pulse motor 58, the capstan roller 
51 can be rotated in the direction of aH— the arrow a or in the 
opposite direction . 

With this arrangement, in the roll paper carrier unit 40, 
under the condition in which one of the first carrier rollers 50B, 
the pressure roller 52 and one of the second carrier rollers 53B 
are attached respectively to the corresponding first carrier 
roller 5 OA of the other side, the capstan motor 51, or the second 
carrier roller 52A of the other side, by driving the pulse motor 
58 and rotation driving the capstan roller 51, the roll paper 27 
can run in the direction of discharging the paper (aa -the arrow 
mark b) along the carrier path or in the opposite direction. 

Furthermore, the platen 42 is placed in the a later stage 
than the capstan roller 51 on the carrier path of the roll paper 
72_- — jte ^and, the thermal head 43 is held by the head holding unit 
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(not shown in figures) in order to face to the platen 42 via the 
carrier path of the roll paper 27. 

The head holding unit is capable of moving the thermal head 
43 freely in the direction that in which the thermal head 43 
attaches to the platen 42 and in the opposite direction. Thus, 
the thermal head 4 3 can be attached to the platen 42 as the 
occasion demands. 

Furthermore, the sensor unit 44 comprises a pair of a light 
emitting element 44A and a radiation element 44B placed on both 
sides having the carrier path of the roll paper 27 between and 
placed in the vicinity of a paper discharging slot 45 of the first 
color roll printer 22^ that is^ the last stage of the carrier path 
of the roll paper 27. With this arrangement, based on the output 
of this sensor unit 44 (i.e., the output of the light emitting 
element 44B)_^ the control unit 47 can detect the existence or non- 
existence of the roll paper 27 on that position. 

Furthermore, the roll paper cutting unit 46 comprises a 
cutter blade 46A placed freely sliding froo along the paper 
discharging slot 45j_— and by sliding the cutter blade 46A, the 
roll paper 27 can be cut in the width direction. 

The control unit 47 is comprised of micro -computer 
configuration having, auch ao for example, a CPU, ROM and RAMj^-r 
and^ it executes the necessary control processing and signal 
processing based on the comman d a command to be given from the 
system control unit 24 (Fig. 3) . 
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In practice, when the print command is given with image data 
from the system control unit 24, the control unit 47 sends the 
roll paper 27 in the paper discharging direction by driving the 
roll paper carrier unit 40 as shown in Fig. 11. In this case, by 
confirming the edge position of the roll paper 27 based on the 
output of the sensor unit 44_j^ as shown in Fig. 12, the control 
unit 47 locates the beginning position of the roll paper 27 so 
that the length from the tip part of the roll paper 27 to the 
print starting position becomes the print length for the L Qizc L- 
size . 

Furthermore, by driving the ribbon take-up unit 41 (Fig. 10 
the control unit 47 locates the beginning of the yellow ink 25Y 
(Fig. 4A) applied to the ink ribbon 26 for the L oizc L-size . Then, 
at the time when locating the beginning of the roll paper 27 and 
the ink ribbon for L oigc L~size 26 is finished, the control unit 
47 attaches the thermal head 43 to the platen 42 via the ink 
ribbon 26 for the L oizc L-size and the roll paper 27 by driving 
the head holding unit. 

Then, the control unit 47, applying the predetermined signal 
processing_j_ such as the gamma correction^ to the image data given 
from the system control unit 24^ as shown in Fig. 13, supplies its 
yellow element to the thermal head 43 per one line^-; — And at A t the 
same time, the control unit 47 drives the pulse motor 58 (Fig. 10) 
of the roll paper carrier unit 40 (Fig. 10)_j^ and by successively 
pulling back the roll paper 27 per one line in the opposite 
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direction to the paper discharging direction, it prints the y ellow 
element of the color images based on ouch the image data on the 
roll paper 27 one line by one line. 

Similarly, the control unit 47, successively thermal 
transferring magenta (M) and cyan (C) inks 25M and 25C of the ink 
ribbon for L size 26 for the L-size and the ohcct for laminate 
laminating sheet 25L to the roll paper 27, prints color images for 
the L oizc L-size based on ouch the image data on the tip part of 
the roll paper 27. 

Then, when the control unit 47 terminates such color image 
printing, it sends the roll paper 27 in the paper discharging 
direction by controlling the roll paper carrier unit 40 (Fig. 10) . 
And then, by controlling the roll paper carrier unit 40 and the 
roll paper cutting unit 46, it makco h as the tip part of the roll 
paper on which such color image is printed fee— cut off. As a 
result, this color image is discharged outside via the paper 
discharging slot 19 (Fig. 1) of the printing service device 10_^ as 
described above. 

Furthermore, by controlling the roll paper carrier unit 40 
and the roll paper cutting unit 46, the control unit 47 make a has 
the part on which the color image remains in the edge part of the 
roll paper 27 fee— cut off, and then it terminates the printing 
processing to this image. 

Thus, the first color roll printer 22 can print color images 
for the L oizG L-size b ased on the image data to be supplied from 



BEST AVAIUBLE COPY 



SON-2389/DIV 
RED LINE VERSION 



the system control unit 24 per one print and discharge these. 

On the other hand, the second color roll printer 23 is 
constructed similarly to the first color roll printer 22^ except 
the contents of the control processing of the control unit 60 (Fig. 
10) at the time of print mode are different. 

In practice, when the print command is given from the system 
control unit 24 with the image data, the control unit 60 of the 
second color roll printer 23, by driving the roll paper carrier 
unit 40, makes it locate the beginning of the roll paper 27 in the 
same manner as in the case of the first color roll printer 22. 

Moreover, the control unit 60 successively and thermally 
transfers each ink 28y, 28M, 28C of yellow (Y) , magenta (M) and 
cyan (C) of ink ribbon 29 for the 2L sigc 2L-size a -9--in the a 
aimilar manner m anner similar a -e —to those of the first color roll 
printer 22— and prints a 2L oizc 2L-size color image based on the 
image data on the tip part of the roll paper 27. 

Furthermore, when the control unit 60 terminates such color 
image printing, by controlling the roll paper carrier unit 40 , it 
sends the roll paper 27 in the discharging direction. And then, 
by controlling the roll paper carrier unit 40 and the roll paper 
cutting unit 46, it cuts off the tip part of the roll paper 27 on 
which color image is printed. As a result, this color image is 
put out via the paper discharging slot 19 {Fig. 1) of the printing 
service device 10^ as described above. 

Furthermore, the control unit 60, by controlling the roll 
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paper carrier unit 40 and the roll paper cutting unit 46, cuts off 
the part on which the color image remains in the tip part of the 
roll paper 27. And then, it terminates the printing processing 
for this image. 

Accordingly, the second color roll printer 23 can print -Si— 
size 2L-size color images based on the image data to be supplied 
from the system control unit 24 per one print and discharge them 
by one. 

In addition to the construction described above, in the case 
of thig the p rinting service device 10, other than the first print 
mode that prints one 2L-size color image a- fefee second print mode 
having the feature of being capable of printing L oigc L~size 
color images for 2 images continuously is provided in the second 
color roll printer 23j_ as shown in Fig. 14_^ other than the firat 
print mode that printo one 2L oisc color imago. And^ these first 
and the second print modes can be shifted freely under the control 
of the system control unit 24. 

In practice, at the time of the second print mode when the 
image data for 2 images (when printing 2 copies of the same image, 
image data for one image) and its print command are given from the 
system control unit 24, the control unit 60 of the second color 
roll printer 23 continuously prints color images for the - S-fe— 
3igc 2L-size , i.e., PICi-? — and PIC2, baocd on the image data for 2 
imagca onto the tip part of the roll paper 27 vertically. 

Furthermore, by controlling the roll paper carrier unit 40 
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and the roll paper cutting unit 46^ respectively, the control unit 
60 successively cuts off the roll paper 27 at the first cutting 
position CPio set in the vicinity of the edge part in the arrow d 
direction in one of the color image PICi printed on the tip side 
of the roll paper^ and at the second cutting position CPn set in 
the vicinity of the edge part in the opposite direction to the 
arrow mark d in the other side color image PIC2, and arfe- the third 
cutting position CP12 set in the vicinity of the edge part of the 
arrow mark d in the other side color image PIC2. As a result, 
these color images PICi — and PIC2 printed on the roll paper 27 are 
cut out and separated at the printed part and successively carried 
out via the paper discharging slot 19 (Fig. 1) of the printing 
service device 10. 

Furthermore, the control unit 60, by again controlling the 
roll paper carrier unit 40 and the roll paper cutting unit 46- 
again , cuts off the roll paper 27 at the predetermined_^ fourth 
cutting position CP13, ar-slightly departed in the arrow d 
direction from the edge part of the color image of the other side 
PIC2 remaining in the tip part of the roll paper 27. And thcn Then , 
the control unit 60 terminates the printing processing to these 2 
color images PICi and PIC2. 

According to the method for obtaining 2 copies of L-size 
size color images after printing 2 pictures continuously and 
cutting off these, 2 prints of L oigc L-size p rint images can be 
obtained in a short period of time as compared with the case of 
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using the first color roll printer 22. 

Thus, the second color roll printer 23 can print L aigc L- 
size images per 2 prints more rapidly by using the ink ribbon for 
the 2L oiEQ 2L-'3ize . 

(3) Control Processing of System Control Unit 24 under Print 
Processing 

Next/ the control processing of the system control unit 24 
when conducting the p rinting processing will be described in the 
following paragraphs. 

This The p rinting service device 10 is so constructed that 
the second color roll printer 23 can print L size L-size p rint per 
2 prints. Thus, in utilizing this feature^ the system control 
unit 23 can determine the number of prints to allocate to the 
first and the second color roll printers 22, 23_^ respectively^ so 
that the p rinting is ended in a minimum amount of time 
corresponding to the total number of prints (hereinafter referred 
to as merely the desired number of prints) of the user desired ij- 
sizG L-size image. And^ based on the determination result, it 
controls these first and the second color roll printers 22 and 23. 

In this case, the system control unit 24 determines the 
number of prints to allocate to the first and the second color 
roll printers 22 and 23 according to the allocation calculation 
processing procedure RTl shown in Figs. 15 to 17 based on the a 
control program stored in the hard disc device of its own. 

More specifically, when the print execution command is 
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entered by the user operation after the selection of each image 
and the setting of the number of prints to be printed for this 
image are conducted by the user, the system control unit 24 starts 
this allocation calculation processing procedure RTl at the step 
SPO. 

At the following step SPl, the system control unit 24 
calculates the following EQUATION: 



Where the desired number of prints of the L oizo L-size image te— 
be— is N; the number of sets of the first color roll printers 22 
(in the case of this embodiment - one) to be is Pi; the print time 
for one print of the L oigc L-size image by the first color roll 
printer to bo is Ti; the number of sets of the second color roll 
printers 23 (in the case of present embodiment - one) is P2; the 
print time for 2 prints of the L gizc L-size image according to the 
second print mode by the second color roll printer 23 to bo is T2. 

Here, in EQUATION (2) , the left side of the denominator 
shows the number of prints of the L oizc L-size image to be 
printed by the first color roll printer 22 per one second and the 
right side of the denominator shows the number of prints of the i n— 
pizc L-size image to be printed by the second color roll printer 
23 per one second. Accordingly, from this EQUATION (2)^ the time 
required for printing PTi when printing the desired number of 



N 



(2) 



PT, = 
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prints N of the L oigQ L-size image by using the first and the 
second color roll printers 22 and 23 simultaneously can be 
obtained - 

However, since there is no assurance that this print time 
PTi is the common multiple of the print time Ti and print time T2/ 
in practicejr_ the desired number of prints may not be printed 
within this print time PTi. 

At the following step SP2, making the number of prints of 
the L Gigc L-size image that can be printed by using all the first 
color roll printers 22 (hereinafter referred to as the group of 
the first color roll printer) within the time of the maximum 
common multiple of the print time Ti and print time T2 under the 
print time PTi to be is QtyL; and_^ the number of prints of the 
oigo L-size image that can be printed by using all the second color 
roll printers 23 (hereinafter referred to as the group of the 
second color roll printer) to be is Qty2L; the system control unit 
24 obtains these QtyL and Qty2L respectively. 

However, since there is the possibility that the desired 
number of prints N can be printed faster if each first color roll 
printer 22 stops printing e#— the L oigc L-size image once earlier 
and the second color roll printer 22 prints more copies for of 
these, in the case of this embodiment, the number of prints-; — QtyL 
is calculated as the number of prints one time before than the 
number of prints corresponding to the maximum common multiple of 
the print time Ti and the print time T2 under the print time PTi. 
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Then, the system control unit 24 proceeding p roceeds to the 
step SP3 — and judges whether the number of prints QtyL is larger 
than "0" or not, and if an affirmative result is obtained, it 
proceeds to the otcp step SP4 . Then, after setting the number of 
the prints QtyL to the same value of the total number of prints Pi 
of the first color roll printer 22, the system control unit 24 
proceeds to the step step SP5 . On the other hand, if a negative 
result is obtained, the system control unit 24 proceeds 
immediately to the otcp step SP5. 

At the stcp step SP5, the system control unit 24 calculates 
the number of prints remaining Rest_j_ that is_^ the difference 
between the desired number of prints N and the number of prints 
QtyL and the number of prints Qty2L in the following EQUATION: 
Rest = N - QtyL -Qty2L (3) 

Then, the system control unit 24 proceeds to the step SPG 
and judges whether the value of the number of prints remaining 
Rest is larger than "0" or not. 

Then, when a negative result is obtained at this step SP6, 
the system control unit 24 proceeds to the step SP7 and determines 
the number of prints of the L oigc L-size image to allocate 
respectively to the first color roll printer group and the second 
color roll printer group as the number of prints QtyL? — and Qty2L 
calculated at the step SP2. And thcn Then , it proceeds to the step 
SP26 (Fig. 17) and terminates the allocation calculation 
processing procedure RTl. 
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Accordingly, in this case, all of the L oigc L-size images 
specified by the user can be printed out by allocating the-l^— 
aizo L-size image print to the part of the first color roll printer 



group or all of the first color roll printers 22 one by one but 
and by not using the second color roll printer 23. 

On the other hand, when an affirmative result is obtained at 
the step SP6, the system control unit 24 proceeds to the step SP8 
and sets the value of "i" and "j" to "0" (initialize) in the case 
where the number of prints of the remaining prints Rest to be 
allocated to the first color roll printer group to be is "i" 
prints, and the number of prints to be allocated to the second 
color roll printer group to be is " j " prints. Then, after the 
step SP9, the system control unit 24 searches for the combination 
of "i" and "j" in which the number of usage of each first color 
roll printer 22 of the first color roll printer group is less than 
twice, the number of usage of each second color roll printer 23 of 
the second color roll printer group is less than once and the 
remaining prints Rest can be printed most rapidly, and the second 
color roll printer 23 is the most used. 

More specifically, the system control unit 24 calculates the 
following EQUATION using the value "i" and "j" set in the step SP9 . 
i + 2 X j (4) 

Then, the system control unit 24 judges whether this value 
agrees with the number of remaining prints Rest or not. 

Then, when a negative result is obtained at the step SP9, 
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the system control unit 24 proceeds to the step SP18 and resets 
the value of "i" to the a value bigger than the value at that time 
by one. And_j_ the system control unit 24 proceeds to the step SP19 
and judges whether the value of "i" at that time is smaller than 
twice ef— the number of sets of the first color roll printer 22 Pi 
or not . 

Then, when an affirmative result is obtained at the step 
SP19, the system control unit 24 returns to the step SP9-r and 
repeats the loop of steps SP9 - SP18 - SP19 - SP9 till until the 
affirmative result is obtained at tho step SP9 or the step SP19. 

Furthermore, when a negative result is obtained at the step 
SP19, the system control unit 24 proceeds to the step SP20, and as 
well as setting the value of "i" to "0", resets the value of "j" 
to the value only one bigger *than the value at that time. Then, 
it proceeds to the step SP22 and judges whether the value of "j" 
at that time is smaller than the number of sets of the second 
color roll printers 22 P2 or not. 

Then, when an affirmative result is obtained at this step 
SP22, the system control unit 24 returns to the step SP9. Then, 
it repeats the loop of steps SP9 - SP18 - SP22 - SP9 till u ntil 
the affirmative result is obtained at tho step SP9 or tho step 
SP22. 

When an affirmative result is obtained at the step SP9 by 
detecting the combination of "i" and "j" in which the value of 
EQUATION (4) agrees with the number of remaining prints Rest^ 
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according to the processing described above, the system control 
unit 24 proceeds to the step SPIO and calculates the second and 
the third print times PT2 and PT3, respectively_j_r making the print 
time required to print QtyL copies of the L oigc L-size image 
calculated at the step SP2 using all the first color roll printers 
22 and "i" copies of the L oigc L-size image set at that time to 
be PT2T and the print time required to print Qty2L copies of the h - 
oiEc L-size image calculated at the step SP2 using all the second 
color roll printers 23 and "j" copies of the L oizo L-size image 
set at that time to be PT3. 

Furthermore the system control until unit 24 proceeds to ^fehe- 
step SPll and judges whether the second print time PT2 is larger 
than the print time PT3 or not. And^ if an affirmative result is 
obtained, it proceeds to tho step SP12 and judges whether the 
value of EQUATION (4) agrees with the number of remaining prints 
Rest or not . 

Then, if an affirmative result is obtained at this step SP12, 
the system control unit 24, proceeding to the step SP14, memorizes 
the print time PT2 at that time as the time required to print the 
desired number of prints of the L aiac L-size image (hereinafter 
referred to as the total print time PT4) , and simultaneously 
memorizes the value of "i" at that time as the number of prints to 
allocate to the first color roll printer group in the remaining 
prints (hereinafter referred to as the number of first additional 
allocation prints AddL) . And^ also^ it memorizes^ the value of 
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"j" at that time as the number of prints to allocate to the second 
color roll printer group in the remaining prints Rest (hereinafter 
referred to as the number of the second additional allocation 
prints Add2L) . 

Then, at tho step SP9, the system control unit 24, by- 
repeating the loop of steps SP9 - SP22 untili a negative result is 
obtained, successively finds the other combination of "i" and "j" 
in which the value of Equation (4) agrees with the number of 
prints remaining Rest. 

Then, every time the system control unit 24 obtains the 
affirmative result at the step SPll^ as well as obtaining the 
other combination, it proceeds to the step SP13 from th e step SPI27- 
and judges whether the print time PT2 at that time is smaller than 
the total print time PT4 memorized in advance or not. And^ if an 
affirmative result is obtained at this step SP13^, the system 
control unit 24 proceeds to the step SP14^ and after updating the 
total print time PT4 and the number of tfee first additional 
allocation prints AddL and the number of the second additional 
allocation prints Add2L to the values at that time, it p roceeds to 
the step SP18. On the other hand, if a negative result is 
obtained at tho step SP13, the system control unit jr4 — 24 proceeds 
directly to the step SP18 and repeats the step SP9 - step SP22 
till u ntil the a negative result is obtained. 

On the other hand, in the case where a negative result is 
obtained at the step SPll, the system control unit 24 proceeds to 
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the step SP15 and judges whether the value of EQUATION (4) agrees 
with the number of prints remaining Rest or not for the first time. 

In the case where the system control unit 24 obtains an 
affirmative result at the step SP15, it proceeds to tho step SP17, 
and memorizes the print time PT3 at that time as the time required 
to print the desired number of prints of the L oizc L-size image 
(total print time PT4) . And^ simultaneously, it memorizes the 
value of "i" at that time as the number of prints to allocate to 
the first color roll printer group (the number of the first 
additional allocation prints) in the number of prints remaining 
Resty- and aloo momorizGO the value of "j" at that time as the 
number of prints to allocate to the second color roll printer 
group in the number of prints remaining Rest (the number of second 
additional allocation prints Add2L) . 

Then, the system control unit 24, repeating the processing 
of steps SP9 - SP22 till until a negative result is obtained at 
the step SP9, successively finds the other combination of "i" and 
"j" in which the value of EQUATION (3) agrees with the number of 
prints remaining Rest. 

Furthermore, every time when the system control unit 24 
obtains such other combinations and a the negative result at the 
step SPll, it proceeds to the step SP16 from the step SPIS^-^ — 
AH dand, it judges whether the print time PT2 at that time is 
smaller than the total print time PT4 memorized in advance or not. 
At thio step SP16, if an affirmative result is obtained, the 
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system control unit 24 proceeds to the step SP17, and after 
updating the total print time PT4 and the number of the first 
additional allocation prints AddL and the number of second 
additional allocation prints Add2L to the values of at that time 
respectively, the system control unit 24 proceeds to tho step SP18. 
On the other hand, if a negative result is obtained at the step 
SP16, the system control unit 24 directly proceeds to tho step 
SP18, and it repeats the processing of tho step SP9 - step SP2 
till until a negative result is obtained at the otcp step SP22. 

Furthermore, when a negative result is obtained at the step 
SP22, the system control unit 24 proceeds to the step SP23 and 
judges whether the total print time PT4 is set or not. 

At this point, obtaining the a negative result at thio step 
SP23 means that there exists no other combination of "i" and "j" 
in which the value of EQUATION (4) agrees with the number of 
prints remaining Rest. Andjj_^ accordingly, it means that the number 
of prints remaining Rest cannot be printed by the combination of 
the first color roll printer group and the second color roll 
printer group. 

Thus, the system control unit 24, after proceeding to the 
step SP24, executes the predetermined error processing^ such as 
displaying this on the monitor 14. Then, it proceeds to tho step 
SP26 and terminates the allocation calculation processing 
procedure RTl . 

On the other hand, if an affirmative result is obtained at 
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the step SP23, this means that there exists tho another othcr 
combination of "i" and "j" in which the value of EQUATION (4) 
agrees with the number of prints remaining Rest, and the 
combination that makes the total print time PT4 to the shortest is 
the combination of "i" and "j" memorized as the number of first 
additional allocation prints AddL and the number of second 
additional allocation prints ADD2L. 

Thus, at this point, the system control unit 24 proceeds to 
the step SP25 and determines the number of prints of the L 3izQ L~ 
size image to be allocated to the first color roll printer group 
ASl fee-by the following EQUATION: 

ASl = QtyL + AddL (5) 

And^ simultaneously, the system control unit 24 determines 
the number of prints of the L oizc L-size image to be allocated to 
the second color roll printer group AS2l-^ by the following 
EQUATION: 

AS2L = Qty2L + Add2L x 2 (6) 

Then, after proceeding to the step SP26, the system control 
unit 24 terminates this allocation calculation processing 
procedure RTl . 

In this connection, the system control unit 24 drives each 
first color roll printer 22 of the first color roll printer group 
and each second color roll printer 23 of the second color roll 
printer group so that the determined number of prints of the h - 
oigQ L-size image can be printed by the first and the second color 
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roll printer groups_j_ respectively^ based on the number of prints 
of the L oizQ L-size images ASl, AS2L thus determined for the first 
and the second color roll printer groups. 
(4) Operation and Effects of the Present Embodiment 

According to the foregoing construction, the printing 
service device 10 allocates the number of prints to be printed to 
the first and the second color roll printers 22, 23j_ respect ively^;^ 
corresponding to the total number of prints of the L aigc L-size 
color images. And_^ these L oizQ L-size color images are printed 
simultaneously by the first and the second color roll printers 22 
and 23. 

Accordingly, in this printing service device 10, the user 
desired number of prints of the L size L-size color image can be 
printed faster than the case of using 2 sets of first color roll 
printers for the L oizc L-size 22 . And^ also^ this device can 
cope with 2L oizc 2L-size p rints, other than L aizc L-size p rints. 

In practice, concerning the case of providing 2 sets of the 
first color roll printers for the L oizo L-size 22 and the case of 
providing one set each of the first color roll printer for L oizc 
L-size 22 and the second color roll printer for the 2L oigc 2L- 
size 23, we calculated the total print time PT4 in the case where 
the total number of prints is 1 - 50^— For example, we calculated 
making the required time that the first color roll printer 22 
prints out one copy, of the L oigo L-size image to be 20 seconds_-7 — 
and the time required for the second color roll printer 23 to 
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print out two copies of L oigo the L-size image continuously in 
the second print mode to be 32 seconds, which are the results ae— 
shown in Fig. 18 io obtained . 

In this Fig. 18, the column of "L, L" shows each total print 
time PT4 in the case of using 2 sets of first color roll printers, 
and the column of "L, 2L" shows each total print time PT4 in the 
case of using one set each of the first and the second color roll 
printers under the condition the desired number of prints N (the 
column of "Na-= -Number of printa Prints " ) is 1 - 50 copies. And^ as 
is clear from this Fig. 18, as the desired number of prints N 
increases, the total print time in the case of providing one set 
each of the first and the second color roll printers 22, 23 
becomes shorter as compared with the case of providing 2 sets of 
first color roll printers 22. 

Thus, according to this calculation, it is confirmed that 
preparing the second color roll printer for the 2L sigc 2L-size 23 
in the printing service device 10 and assigning a part or all of 
the p rints to the second color roll printer corresponding to the 
total number of prints of the L size L-size color image, printing 
can be conducted faster. 

According to the foregoing construction, since the number of 
prints to be printed is allocated to the first and the second 
color roll printers 22, 23 corresponding to the total number of 
prints of the L-size L oizc color image, and L oizQ L-size color 
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images are printed simultaneously by these first and second color 
roll printers 22 and 23, L oigc L-size color images can be printed 
faster corresponding to the 2L print 2L~print size other than the 
L oizo L-size . Thereby, tho a p rinting service device capable of 
conducting the printing service efficiently can be realized. 
(5) Other Embodiments 

The embodiment described above has dealt with the case of 
applying the present invention to the printing service device 10 
to be placed on the street or in the a convenience store and 
constructed as shown in Fig. 1. However, the present invention is 
not only limited to this; but it also aloo it can be applied widely 
to various other printing systems. 

In this case, as shown in Fig. 19 j_ for example, the printing 
system may be constituted by a receiver terminal 70 having the a 
function equivalent to the touch panel 13, tho a monitor 14 and 
each driver 20 of the printing service 10, a personal computer 71 
having the a function equivalent to the system control unit 24 of 
the printing service device 10, and tho the first and the second 
color roll printers 22 and 23. And_j_ with arrangement, the 
printing system can be made to tho into a configuration suited ^feo- 
bo oct in tho photo ohop for conducting tho a printing service in 
a photo shop . 

Furthermore, the embodiment described above has dealt with 
the case of forming the printing system by using one set each of 
the first color roll printer for the L-size L oigo 22 and the 




30 



SON-2389/DIV 
RED LINE VERSION 



second color roll printer for the 2L oizG 2L-size 23. However, 
the present invention is not only limited to this ; it but also can 
be applied in the case of forming the printing system by using 
multiple sets each of the first and the second color roll printers 
22, 23, the proGcnt invention can bo applied as in the case 
described above . 

In this case, if more sets of the second color roll printers 
are provided, printing can be conducted more rapidly. In practice, 
as shown in Figure 20 , in the case of printing 1 to 50 copies of 
the L Giac L-size images by providing 3 sets of the first and the 
second color roll printers in total, the total print time PT4 is 
calculated respectively ef^ for the case of providing 3 sets of the 
first color printers 22 (column of "L, L, L"), the case of 
providing 2 sets of the first color roll printers 22 and one set 
of second color roll printer 23 (column of "L, L, 2L") and the 
case of providing one set of the first color roll printer and two 
sets of the second color printers 23 (column of "L, 2L, 21j")2j-_ 
thus, it can be confirmed that as the number of prints increases, 
printing can be done more rapidly provided that the number of sets 
of the second color roll printer 23 is increased. 

Furthermore, the embodiment described above has dealt with 
the case of using the 2L oigc 2L-size p rinter two times as large 

the L oizc L-size as the second color roll printer 23. However, 
the present invention is not only limited to this_^ but also ^fehea 
printer capable of printing the a size more than two times larger 
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than L oigo the L-size as the second color roll printer 23 and 
capable of continuously printing more than 2 prints of the L oigc 
L-size image may be applied. In practice, in this case^ the an 
ink ribbon and the print media (such as roll paper) fit to its 
size may be used^ and the configuration of the color roll printer 
itself may be formed corresponding to these. 

Furthermore, the embodiment described above hao dealt with 
the case of applying ROM as a recording medium to store the 
program for executing the allocation calculation processing 
procedure RTl shown in Fig. 15 - Fig. 17. However, the present 
invention is not only limited to this^r^ but also various types of 
memories other than ROM, such as disc shaped recording media auch^ 
ar &for example, CD or hard disc, various kinds of tape shaped 
recording media_^ ouch ao for example, m agnetic tape and various 
other recording media can be widely applied. 

Furthermore, the embodiment described above hao dealt with 
the case where the system control unit 24 calculates the number of 
prints to assign to each of the first and the second color roll 
printers 22, 23 of the first and the second color roll printer 
group according to the allocation calculation processing procedure 
RTl. However, the present invention is not only limited to this^ 
but also the number of prints to assign to the first and the 
second color roll printer 22, 23 corresponding to the number of 
prints of such L size image may be kept as a table in advance. 

Furthermore, the embodiment described above hao dealt with 
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the case of applying the color roll printers 22, 23 as the 
printing means. However, the present invention is not only 
limited to this^ but also various other printing means capable of 
conducting the printing can be widely applied. 

While preferred embodiments have there hao been described in 
connection with the preferred embodiments of the invention, it 
will be obvious to those skilled in the art that various changes 
and modifications may be aimod m ade , therefore, to cover in the 
appended claims all such changes and modifications as fall within 
the true spirit and scope of the invention. 
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